Design and endpoints
SUMMIT is a placebo-controlled, double-blind, randomised, parallel-group, multicentre trial [6] . COPD patients with moderate airflow limitation (⩾50% and ⩽70% predicted forced expiratory volume in 1 s (FEV1)) and a history of CVD or increased risk of CVD were randomised 1:1:1:1 to one of four double-blind treatment groups: placebo, fluticasone furoate (FF), vilanterol (VI), or a combination of FF and VI [6] . This was an endpoint-driven study designed to have 90% power to detect a 30% reduction in all-cause mortality with FF/VI compared to placebo [6] . Clinical events were adjudicated meticulously by an endpoint committee. With >16 000 patients included, the primary endpoint, all-cause mortality, showed a 12% relative reduction with FF/VI compared to placebo, which was not statistically significant (p=0.137) [12] . The predefined secondary endpoints were 1) the effect of FF/VI compared with placebo on the rate of decline in FEV1, and 2) the effect of FF/VI compared with placebo on a cardiovascular composite endpoint comprised of on-treatment cardiovascular death, myocardial infarction, stroke, unstable angina and transient ischaemic attack [6] .
Combination therapy reduced the secondary endpoint, rate of FEV1 decline, by 8 mL per year compared with placebo ( p=0.019) [12] . When analysing the monotherapy arms, this effect was related to the inhaled corticosteroid use rather than the β 2 -agonist use (table 1) . For the other secondary endpoint, the risk of cardiovascular events was not significantly different between FF/VI and placebo ( p=0.478) [12] . It must be kept in mind, however, that these were secondary endpoints and the primary endpoint was negative, thus making inferences problematic.
Other prespecified endpoints demonstrated an improvement compared to placebo in the rate of moderate and severe exacerbations (table 1) . There was no difference between the treatment groups in pneumonia and other adverse events. Analysis of subgroups such as patients with atrial fibrillation or a myocardial infarction are ongoing and are likely to be available in subsequent publications.
Comments
The SUMMIT trial is the largest COPD randomised, placebo-controlled trial ever. The study investigators report a negative finding, albeit that the direction of effect was as anticipated. SUMMIT was designed to have 90% power to detect a 30% reduction in the risk of all-cause mortality on FF/VI compared with placebo [6] . This assumption might have been too optimistic. ClinicalTrials.gov and other resources [6] do not inform us about previous studies that led to this assumption. Two preceding large studies [4, 13] with mortality signals included patients with more severe COPD and less cardiovascular risk, making inferences for SUMMIT challenging.
Physicians are often hesitant to treat airway obstruction with inhaled LABA in patients with CVD [14] . The currently presented data of the large and meticulously controlled SUMMIT trial in a moderately dyspnoeic COPD population at increased cardiovascular risk do not indicate major signals for cardiac safety. These important and timely data should reassure physicians on the use of LABA in moderate COPD patients at cardiovascular risk in general. However, questions on subgroups such as patients with atrial fibrillation or recent myocardial infarction remain, and this clinical relevant information is be eagerly awaited.
By their systemic effects, concurrent use of LABA and LAMA, i.e. dual bronchodilation, might potentially increase cardiovascular effects [10] . Recent phase III studies of dual bronchodilators (some of them using Holter data) did not exhibit conclusive safety signals [10, 15, 16] . However, these trials were smaller than SUMMIT and have not investigated a cohort with increased cardiovascular risk. SUMMIT did not permit tiotropium at baseline but following severe exacerbation, tiotropium could be added. Therefore, SUMMIT implantable cardioverter defibrillator; NAG: narrow-angle glaucoma; BPH: benign prostatic hyperplasia; PBNO: primary bladder-neck obstruction; ICS: inhaled corticosteroids; LABA: long-acting β 2 -agonists; LAMA: long-acting muscarinic antagonists; SABA: short-acting β 2 -agonists; SAMA: short-acting muscarinic antagonists; AE: adverse event.
# : established coronary artery disease, established peripheral vascular disease, previous stroke, previous myocardial infarction or diabetes mellitus with target organ disease, or if ⩾60 years of age and receiving medication for two or more of hypercholesterolaemia, hypertension, diabetes mellitus or peripheral vascular disease. provides only limited data on dual bronchodilation and thus is unable to comment on safety issues of LABA plus LAMA.
The improvement in FEV1 and the reduction of moderate and severe exacerbations with FF, VI and FF/VI confirms effects that were seen in previous studies, such as TORCH (Towards a Revolution in COPD Health) and a meta-analysis [4, 16] . Besides, the effect of FF/VI on FEV1 was smaller than in trials evaluating dual bronchodilation [10, 15, 16] . Effects on quality of life were not reported.
SUMMIT is the largest study showing a reduction in the rate of FEV1 decline in a predefined analysis. As discussed above, secondary endpoints in a study with a negative primary endpoint have to be interpreted with caution. Nevertheless, clinically, it is reasonable to assume that the two endpoints are independent of each other since a small effect on the rate of FEV1 decline (8mL per year) will not impact mortality. However, it is questionable whether this small difference observed over a relatively short time period (median study exposure 1.8 years) has clinical relevance, especially since recent trials show clinically relevant effects of dual bronchodilation compared to salmeterol plus fluticasone [17] . Further studies might define subgroups where ICS affect disease progression, such as in COPD patients with blood eosinophilia or a Th2 gene expression profile [18] [19] [20] . Unfortunately, blood eosinophils were not routinely evaluated in SUMMIT.
Compared to placebo, the combination treatment had no significant effect on the incidence of pneumonia in SUMMIT [12] . This is in contrast with previous studies and a meta-analysis [21, 22] . This contrast might be explained by the different patient characteristics or different inclusion and exclusion criteria (table 2). Lung function was less compromised (higher FEV1) and CVD more common in SUMMIT participants than in previous large COPD cohorts (table 2) [24, 25] . The relatively low dose of the ICS may also have been beneficial because the pneumonia risk is dose dependent [24] . In line with ICS meta-analyses, the phase III COPD studies using FF/VI showed increased pneumonia rates with increasing FF dose [21, 24] . Finally, the relatively short mean follow-up might also have contributed to the observed pneumonia rates in SUMMIT [12, 24] .
Was the therapy used in SUMMIT the optimal inhaled treatment? A recent trial available only as press release shows a reduction in exacerbations with the dual bronchodilator indacaterol/glycopyrronium as compared to the LABA/ICS salmeterol/fluticasone [17] . The press release does not clarify whether this finding is driven by the reduction of severe, moderate or mild (mainly lung function driven) exacerbations, but it would be interesting to know what the effects of dual bronchodilation in a SUMMIT-like population are. However, given that inhaled therapy in COPD improves convincing clinical endpoints such as lung function, exacerbations, exercise capacity and quality of life, another large placebo-controlled bronchodilator study with mortality as the primary endpoint is unlikely to be performed for ethical and financial reasons [4, 23] . In this regard, it appears that we have reached the summit.
Similar to previous COPD trials, 47% of the SUMMIT patients were active smokers [12] . Smoking cessation is the most effective way to reduce pulmonary as well as cardiovascular morbidity and mortality, and thus remains of principal importance in COPD treatment [26] .
Conclusion
SUMMIT clearly supports the efficiency and cardiovascular safety of LABA and ICS in COPD patients at cardiovascular risk. Subsequent subgroup analysis is likely to provide further important information. Nevertheless, diagnosing and targeting underlying CVD might be a more effective way to address mortality in COPD. Accordingly, β-blockade and angiotensin receptor blockade targeting neurohumoural activation, as is present in COPD, shows promise [3, 27] .
